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Year Modeling Technique Targets Validated 
2001 PLS Melanocortin Receptors No 
2001 PLS 1a, 1b and 1d Alfa-Adrenergic Receptors No 
2002 PLS Serotonin, Dopamine, Histamine,  and Adrenergic receptors No 
2002 SVM CLiBE Selection No 
2003 PLS Melanocortin Receptors No 
2005 PLS Melanocortin Receptors No 
2005 PLS Set I Serotonin, Dopamine, Histamine, Adrenergic receptors Set II 1a, 1b and 1d Alfa- Adrenergic Receptors No 
2005 PLS Serotonin, Dopamine, Histamine, Muscarinic  Acetylcholine and Adrenergic receptors No 
2005 SVM Orphan GPCRs No 
2006 PLS Melanocortin Receptors Yes 
2006 RS 
Set I Melanocortin Receptors 
Set II Melanocortin Receptors 
Set III Adrenergic Receptors 
No 
2006 RS and PLS Hydrolases, Lysases,  Neuramidases, Anhydrases No 
2006 PLS PDBind subset No 
2007 PLS Melanocortin Receptors No 
2007 PLS Antigen recognizing Antibodies No 
2007 PLS Melanocortin Receptors No 
2008 PLS (point mutated) HIV Proteases No 
2008 PLS Cytochrome P450 enzymes No 
2008 Linear and NN Matrix Metalloproteinases No 
2008 PLS Dengue Virus NS3 Proteases No 
2008 SVM Large Crystal Structure data set No 
2008 SVM GLIDA subset No 
2009 SVM Proteases No 
2009 PLS (point mutated) HIV Proteases No 
2009 PLS (point mutated) HIV Proteases Yes 
2009 SVM, RF, NB MDL Drug Data Report subset No 
2009 SVM 117 Pubchem Targets No 
2009 SVM DrugBank Yes 
2010 PLS Major Histocompatibility Complex Proteins No 
2010 SVM, DT, NB Multi target BindingDB dataset No 
2010 DT, NN, SVM, PLS Kinase Inhibitors No 
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Ligand Descriptors Target Descriptors Cross Terms Ref. 
Binary Binary Multiplication 28 
Binary Sequential (Z-scales) Multiplication 19 
GRINDs Sequential (Z-scales) Multiplication 62 
1D projection of 
Physicochemical properties 
Sequential Physicochemical 
Properties - 42 
GRINDs TM Identity Multiplication 11 
Physicochemical Binary Multiplication 20 
GRINDs Sequential (Z-scales) Multiplication 85 




Properties - 30 
Binary Sequential (Z-scales) Multiplication 21 
ASCII String ASCII String - 27 
Physicochemical,  
1D, 2D, 3D 
Local Descriptors  
of Protein Structure Multiplication 35 
2D and 3D 3D Structural Protein-Ligand Interaction 67 
Binary Binary / Sequential (Z-scales) Multiplication 65 
Sequential (Z-scales) Sequential (Z-scales) Multiplication 36 
Sequential (Z-scales) Sequential (Z-scales) Multiplication 26 
GRINDs Sequential (Z-scales) Multiplication 32 
GRINDs Binary and Sequential Multiplication 41 
2D autocorrelation vectors Amino Acid Sequence  Autocorrelation vectors - 93 
Physicochemical Binary Multiplication 34 
Physicochemical, 1D, 2D, 3D Local Descriptors of Protein Structure - 70 
2D and 3D kernels Multitask, Hierachy  and Binding pocket kernel - 31 
2D Fingerprints Sequence Similarity - 24 
Physicochemical Sequential (Z-scales) Multiplication 33 
Sequential (Z-scales) Sequential (Z-scales) Multiplication 112 
2D, Shannon Entropy,  
Pharmacophoric 
Pysicochemical property  
based phylogenetic tree 
Merger of ligand and  
target descriptors 29 
Topological Graph Based Sequence Similarity - 25 
2D graph vector Physicochemical property vector - 113 
Sequential (Z-scales) Sequential (Z-scales) Multiplication 40 
Physicochemical Sequence Similarity (multiple descriptors) - 46 
Physicochemical, Geometrical, 
Molecular 
Sequential (Z-scales) + 
Sequence Similarity (multiple descriptors) Multiplication 39 
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Technique  Linear ? 
Previously  
used in PCM? Advantage Disadvantage 
PLS Linear Yes Highly Interpretable Requires Cross-Terms 
RS Non-linear Yes Highly Interpretable Classification 
NN Non-linear Yes Performs well on complex data High Dimensionality 
SVM Non-linear Yes Very Robust on complex data Poorly Interpretable 
NB Linear Yes Performs well on complex data Requires Cross-Terms 
RF Non-linear Yes Low risk of Overfitting - 
DT Non-linear Yes Highly Interpretable Variable performance 
GP Non-linear No Confidence Estimate Long training time 
0($&, '&'*. , '&+4*, $+,)-*+783'-,783-*$,783-(('*,,'*




1*,%'+,'%%'&$1-+%'$ &,& )- & +5B;
  + ,**++ '&0,&+ '&'&+(  +,*$, '&+ (,/&&'-,(-,.* $
&  +, ' (* ,'* .* $+  5   &$ %'$  + $ ,'  +($1 , *'$ ' ,  & . -$
(* ,'*.* $+  & ,%'$5.&,+'* ,,  ,  + $1  &,*(*,$&*)- *+
$'/'%(-,, '&$0(&+5$*&-%*'%'$+.&*,'-&'&/ ,
(* , '&**'*-+-$$1*& &,/&;5?&;5B$'-& ,+5*,+'*/ 6%'$+
/*'&+,*-, &$-%$&''*, &*(,'*+3	
*',++&&-. *-+>(*',++5=;3
>>3>?	'/.*3+ +$ &* ,*)- *+*'++,*%+,'$-$, &'**,'', &&'(, %$














*#  +) $ *) #$#4!#(*/3<C2 =@  $#)**+*) "*"*! ("-$(  ** #+)
) 




$!!*$# $*# ($" * 3<A2 =? "$!# &($(" ,(/ -!! -* # ( +#( *


















,(/ ,() *)*3  )$# &+!*$# / &&(*   )$- ($,(/ (*) $ *,

















 )#!# )),)%')#"''#'#'#*";3? #*")(3"#" *(#"
('#*()
!" '"")"&*% #!# ")#!% )
)3#,+'2)(#* 
"#) )) 
 (% %'!)'(   4!!5 " 4#()5 !*()  ,.(  #%)!/ )'#* 
%'#%'!# ( )#"2#'"()".'#((+ )#"3B<

   
	  "  %'+#*( . *( !"  '"" )"&* ( "*' 
"),#' 78 !# "3 '""/   + %%   )# 
 !# " *("  .("
* '/ #'! # 3B= ( ' "#," #' )'  ). )# "  #!% - "%*)6#*)%*)
' )#"(%("%'#+'#*()!# (#"#"6 "')3#'"-)"(+ '+,#"% (
('#(('B> "
(,#* "#)"#%)! !"  '"")"&* ("(
#)"%#(((()##!".%'!)'(#')(%*'%#(7("#)"!")#"+'.%%'#-!)'* 
#)*!2,")'""(#"(#* +) ())')!(!#')%#")()"+' (83
"
!# ")"*!'#+' ((!* '')""(
'&*'(),#+' (
%' "%*) !"(#"3 '""/   *(  (!%  #'' )#" !)'- ( * )!) "%*)
('%)#'2%")"*!'#"%*)+' ( #,"*(".("* '/)#")#!"(
) "'") #!% -). # ) 3 '#' )' !#  #*)%*) '&*'(  )'"( )#" )# )
#'"  ('%)#'( #' ) '(* )( "  ")'%')3 *')'!#'2 ( ' "#) ( .
")'%')  . )!( +(3 #,+'2 '#,"   + (' ,.( # !%'#+" )
")'%') ).3B?  !* ))' ")'%')  !# " )"&* "#," '#!  !# ( ( 
+ .("  (('3  %#(( ). # *(" )(  ((' " 







  )#!# )()(,)"*!'# +' (" ' )#)+).%')#"( '#!
!* )% )+). (((,)#)'3B@(),#&* )(!.(" (()#""#)'
(*)  !"  '"" )"&* #' 
3 #,+'2 ( .("  (()#" (  "'2 '#((
)'!( !)  '&*' )#   #, #"") !# "3 ,# %* )#"( #" 
 ,)  +
.("78 (('+%%'2#". "#"""#".)'$!'((#"<B2>@
#,+'2")#'!')!# (')!' .#"'#(()'!((('%)#'("")(#"
%* )#""#'#(()'!('*(3(%* )))"!# ,  '))'%'#'!"
"")'%') ).,"(%') "2%'#)""'#(()'!('%)#'(,#* *(3

%)':3'#)#!#!)'# "(## )#





"	 (#")'( 45 #')!(""#,"'#!)
')#"#!# (2(#"(#*)%*)!((#")' .")'%') 2
 #')!("%% )#.%"(".)'$!'((#";A0<>
")#'!'
%* )#" )' %'#'!" ( (#!,) (%%#")" ,)  (&*' #'' )#" #") #
82<=0 , %*)( ) ( ) .  #, 2  *)#'( #")'*) )( %'#'!" )# )  "#"3
 "').#))()2
") ))'%* )#".)'$!'((#")%'#'!"#0(






  "#! #'() !# " )"&*(0 , "  *( #' #)
 (()#" " ''((#"0 + %'+#*( . " (#," )# %'#'! ,   #"  )()(2A?3AA
  " #"" +  (# %%  )( )"&* )#  )2:A 
" )' %%'  %'#'!( +'.
,   #"  "*!' # )()( ,)  '    '' )" 82= " %'(#" + * ' )" 82? #"
+'0#"+'%'#'!('#* .&* )#2	#,+'0(""%'#+)#  #,"
)#"  )*'(1 * )3" %'#'!" ((((!")0  !(*' # ' )+ !%#')" #
('%)#'(0 "  !(*' # #!%#*" (! '). )) ( ,) . ) ' )+ !%#')" #




"#" *(#"0  !" '""!)#())+*''") ."%% )#+)'
+")("(+")(0""#""#"('*"+'( #%)! %%'#2 
)!)
)'#'  ")'()" )# %% . () ( !"  '"" !)#( )) + %'+#*( . "#)
"*("2"(*()#"(,  (*(( #,2

"!   	  	   
   " # ) !#()
%'#!("!" '"")"&*("#).)%% "'*(("'#(((452988
"#"3 "'  "#) #" . %'#+ ) (")() ,)  %')#" # ) #*)%*) +'  *)  (# 
!(*'#'  ).#')(%')#"")#'!#+'"()!)#"#'%')#"2(
&* ).!( ) "+ *  "( )') .  "( )%% )#"#!" )#!# %')#"(
"  #,( ) ( )#"# )!#() '  %')#"( #'(#"!"2 '+#*( .(+
" (#," )#%'#'!+'.,   " )!# "#"%.(#! %'#%')(29890 98:









! " ' , %!& '*! 
 !  & '' 
 &!!', !%&& '
!( % " )%& '"   " & ' &%#'"% &# & !%&. %"% '% & !
!%&%&""'!"%%'"!&! "")%''!.;8 "%&"("!&$(!',
' % '" %( "(' ' #"&&', "  " (' "! ! "%%'"!&. '"! ! 
 &







	&#"!&#% (''"!'&'!-"%/&% !&!##%"'"&' '
' %& " ! "%%'"!&.547- 54: /&% ! "!&&'& " #! ' /)%&- "% '
&%#'"%&#-+!'"%!" ,&('"('#('"%/)%!&(&$(!',%'%!!
' ".',###%"&'"%'544%!"  "&!'"&&&&'%#%"% !(&!
&'!% )'"!#% '%& ! '" " #% '& #%"% ! '" ' '( "-*% '






" ' " '" %, #%' ' ')', " ' ' #"!'& (& ! ' '%!! &'. % %
'% "% & " %"&& )'"!- ! , 	)/!/(' 0	1 1 %"&& )'"!- !/" %"&&
)'"! ! "( ""# %"&& )'"!.;8 "( ""# %"&& )'"! *& !'%"( ,











)!  "  & !!"% $ '% &! &' ! "$&$%   &   $ !!"   "$!( 
"$!$ %&&8 &!'&$!!".$))! +! %$ 1!$!%%(&! %&%
'$$ &+ & %&& ! & $&.76<    1! $!%% (&!  & &!& &$   %& % (  &! / 0
#'%'%&%.'%#' &+!%&$ !  17!&%'%&% '%&!"$&&&(&+
!&&"! &% &$  %'%&.%"$!%%%$"&' &%'%&%( &
!'& ! & &$     & "!&% ! &% &$&! % $ '% &! '& #8   $!%%1(&

.76=$!%%(&! -)'%'-  !&)+%$+'%&!%&&&"$!$ 
!& !! '  !) &"! &%%&% %!) &&&$% !$&!$$&! 
&)  #8   8.:=- 76= !)($- $!%%1(&!  "$!(%  ($+ '%' $)!$ !$ &'  






 *&$ (&! &$ !%'%&!"$&&!'&"'&
($!$%&!&"! &%!$) !%$(&(&+('%(.%"! &%(
  %"$& $! & !$  &%& "$!$ &! ! &$   2% ) % %&! ,3 !$ $
%%! +&$&!% ! %&$'&-  &+ $!"&+'  !) 
&! &!. "$&! ! &% %!  &%&1%& $! & &$   %&  "$!$'% 
)*& &!$ &"$&$%.2!$'$()%$!"%7693&$!&$  -&
"$!$ !&!! &&%&%&%%&&'% ! ( &! (&! "$&$%.
 !!&%*$%%&!"$!(!$$"$!$ %&&&  &$ (&! 
&!%%%%&#'&+!!"$&! %! &%&!'  !) !"!' %.%"$!$ 
%&&!  !% (  !$ $& )  '%   + %!$& ! ! %&! - .. &'$
%&! .776 &$)% &$ %  ! %$ $% && !% ) ! !($&& % )
$"!$&$$-777 %*" + $&.<7

  	
  ! + &$' (&!  !$  + !"'&&!  ! %
"$!%"&( (&! . $!%"&( (&!  %%%%% ! "$!$  + *"$ &+
&$  !"!' &(&+%'%#' &&!!"$&! %. !$&' &+ &!

 !&')!$% "'%! &  "$!%"&((&! .'$$ &+-&!& !)









 $%& "$!%"&(+ (& 	 ! )% ! %&$'& !   &%& ! %%&  !
 !!$& )0&+" $$"&!$% &$ ,0	1 %+ && !'%2/76
  &% "'&!   % % "$!%"&( (&!  )% "$!$   ) 	 "$& 
!$$& $%"! %! &    &+ &!"! &'&&! %   =5A! &&"! &%/  %! 
"'%"$!%"&((&	!)%! %&$'&! "$!&%&%&1! &  
"! & '&&! %   & "$!&  &&       &+2    %&!  ! !&""&% %
 %/667 $ 	)%  &! "$!%"&(+ "$& &  &+ ! 65 ""&% !  9 $ &
"$!&%'& &% )&    ! 5/;8 17 ! 5/952/ %&+-  "$!%"&(+ (& 	! 
%&'+)%"'%+
 &/668+'% 	%!&!  $! $"&!$
 % $!  "!! ! 6> !  !"!' % ) &$&(+ "$!%"&(+ (&  !
"$&! %/& &$! &+ !&    $ ' $ &  '$( ! 5/<6< !"$ &!
5/::= !$ / % $%'&% $+ %&% 	 %  $ !  & #' )&





  +!$!%&&%&! &$$$ '$!"!%%"&%)$'%
+&! & #'-&%&"$"$&! !$ &$%'&!%"%/ *& %(
$()! $%%  %&&%&! % "'%+.68$))!'%! 
%" $%&& $%) "$!$ 	/

 $%"$% & 	%%! %'%%' $(&! - %&&&&&
$ $% %$"&!$($% $%%&$%! !$$&! !%/%%!'&
 &%"&     *& %((&!  1 '  $!%%0(&! - 0%$  
"$!%"&(&%& 2% &!$	!%/

 %! "& !% $! & & && && &!!+	 %  $ &+  ! 0
 $- )$%  +   $   & #'%    $+ !  1'&"2  $ $$%%! /
$!$&&%!'!  +%%+& &$!'&! !$!%%0&$%/$%!
$!%%0&$% % && &+ ) !' & !$!%& ! & %$ ($ - % $!%% &$% %$
($ !& % &&$&%%'& !'%+/&%%&%-$!%%&$% %&









!,.( '!. #)'%')!1<A$,+'0 )(%#( )$ (##)-)#)$# )%'(,. #
, '$(( )'"( ' $#()'*)2 # *(# '$(( )'"( $# #( )$ #(*' )) $)
$"%$*##%'$)#('%)$'('$"%)!1,(#$)!,.()(2,$' '$*#))
'*"+#)( ) *( $ '$(( )'"(0 #  ) *( $ #$#5!#' "# !'## )#&*(1












 (  '!)+!. #, )#&* ))0 . #!*# )') ('%)$'( # )$# )$ !#
('%)$'(0 #!("$!# $ )()( )) $*! %'+$*(!. $#!. "$! (%')!. *(#








	#$#!*($#0."$'$"%'#(+!.-%!$)# ) #$'")$#$#)# #)()( ))
,' %'+$*(!. $#(' (%')0 "$!( !!$, $' "%'$+ -)'%$!)$# $) $# )
!#(7.) #"$'3"()'.4#)$$*#)8(,!!($#))')(7.#$'%$')#
) '!)$#(% ),# )')( #)$ ) "$!82 ( #!( %%!)$#( # '( (* ( )
$'%#/)$#$$"%$*#($')(!)$#$$"%$*#())'(!)+0$'($,('
$)+).%'$!2#)!)*''#)(),%'$(%)+()*('+!!#)!)')*'2











+*&()-&+## "*&*%"#3,%%	&,%&( ))+''&(* %-&("% )+)) &%)3
,*%") &*&(+% % )'(&!*3


:3 	3/(1)&(#&& ## "&#'3(3.'3*&#3($"&#316=>>32:9B4::A3
;3 3,(*&%1()"*&"&#'1.) "(&.)&  !""$&!# #3
%0+)*, )(6>5632:B>3
<3 3	%)%3+! *1 " -''3(##&(#&& (#"## # (+(-
"! (&)()&33$3$3&316>;935A62:?:?4:?;?3
=3 3	%)1)"(((+$$&#(##! '(&)()&4(+(-& (#"'$'33$3
)316>;>35A62;<;4;<B3
>3 33#("1('#!$)(&4!# ) &'"+&#"#&&)'#+&-0.'(*
' %3(+ )&,31755;35;62:9<4::93







A3 3%(%33#%1# ) &'! &(-2-("%)"!# ) &"#&!('3(3
 &$&#3$31755932<;9=4<;:A3



















 #%")##%""%#%"'" " '%& "!0
##'"!'""%!" #"(!3 !#%"'!3"(#%#'"%!'%'"!&1
"("'(*&,"+5644879?@:6A?EF8A?FC7















>F7 7)"'+!47*-+"+4,%75)"# !'"#%"'"3 " '%&0!")'!"","%'
!,&&"%(3%#'"%!'%'"!&1"(!"&7"()!1+7,4'7-#75644579>8?:6
>E=8>F=7




??7 777"$* 47-,-%"+4,%75!""%'!%#'"%&0!&!#%"'" " '%&
 "!/"'!""%'!,&' 57*,'5",(*64476/(*$7)7?>8?C7
?@7 7'*	(*+,477"*('%14,%75 "!" &##%"&"%#'"%
"%#!-'"!!+'!&"!&"' "!" &"!#''"!"',##1-**7
()77!&75645579>B:6>FCA8>FDD7























7</ 	/&$" $%%"!,/$'%%,&/-!'%&0%"$!&!!&$%! !0




$"&!$ &$&! %$(% !(&!!$& +%%! 0$"&!$ &$&! %.
" /"#*%/&-3112/.8:508:</
7>/ /!/"!!-(!" & &! !!($!& ;
  $"$ &




85/ //"!//"'-$&'%$ !$ %!!$" "$!& 0!'"$"&!$%./
 /
!/"/-3116/1:2.695706969/




88/ /#!%!///$-$!&!!&$! !$'%%& !($&
'&&! "!$'&"$!&%$ &% '&"$!&% &!$%./
 /
!/"/-311:/	1:2.675706765/
89/ /$'%%,/#!%,&/-$!&!!&$% +%%!%'%&$& &$&! %)&
 '($'%4"$!&%%.""$// /-3119/1752.>8;>0>8<</
8:/ 	/&$" $%%"!,/$*%&"(*,&/- $,! ! ,+0 
 &$&! %'% "$!&!!&$% !"$!& %'%&$'&'$%.$"&!%.&$'&/,
'!&/,"!/-3117/182.:;=0:<>/
8;/ 
/!$,/$'%%,&/-$!&!!&$! ! &!+0 &  &$&! %
'% %+ &%%""&$$+%.$"&!!/,%//-3118/1;2.856085</
8</ /$$!	/&&$-&$*&!"$!& %&$&+ %"-!&$
""$!&! %&(&+%! "$!&   %& +%%.// /-3117/	
162.:60;>/
8=/ /$!!+,/ ,!/$-$!&!!&$! &! !&	 %
 &! !"*%% !"!!'&!!$$&!  '""!$&&!$ %./
 /
!/"/-3121/1;2.66<>066==/
8>/ /#!%!/$-	 !0) &$&! ! '%   &0% 
  &0 "  &""$!%!$ %%$"&!   $  ! 0 $&
 +%%& #'%. "!"$ &%-3121/162.88>/
(+)?7)&+&$&$+) &# %*&&#+&





A=6 	6 $ +)&-36)%-3+#64$'""'#'	25&($%',$0
$%#'#!#!'%&" ,&&1,)6
66$64645468>95?@C7?A@6
A>6 6&%+ !-*" *3
6&$&)&.*" 3%








A@6 6) *+&(&,#&*4  #&'%""&'&#"  2&(%%$'#%&0"#) '%'&#%%(
&#)%,1+6-6), *&-)04644668@95>FE7?>=6
AA6 66&4  #&'%!#( '#"#'"#&"! ,#%$'#%&1 % )- .* %









AD6 6&, !%3	6-% !%)%3%66	
1)$%4  #&'%!#( '#"#$%#'"2




%" %*3+#64	#*! %%! %',%"'#&.%"$ 
#!$#""'" ,&&## ( %&%$'#%$1
6$6	%6&#64644<68>95>=E7
>>F6
AF6 6&* % %6&%*&%% 4	"#### ( %&%$'#%&64444 % $5	7
6
B=6 6#3	6+*&%3%6)0( *4#!$%&#"#&%$'#%&$&#%! #!$#("
%'%) " &&'#"1%&.#%	%&)$+ &%0*+$*4644;68@95@AD7@DB6
B>6 
6, *36 &#&,3%66, *4&"%#+!'," (&'%"#!$#("&1
6
$6	%6&$(,+6 64644468>95>@A7>AC6































































BD6 66	- *+%4 !(""$!&!!$! &! '% %#' /$("$!"$&%$!
%&%!%&$'&'$*%$!$ &%!"$!& %- & %&)$+ *4644768>95D=6
BE6 66	- *+%36)0*+&-03%6 # *4!%$"&!$%!"$!& %&$'&'$,
%*%&& *%%!&%#' /%&$'&'$$&! %" "$!& %'% %!$&/ ! /
$  &$&! %-)&+ %*5+),+63,%+63 & %64644=6
8@95DC<7DD@6
C<6 	6+)&$)**&%36% #,"3+#64
 &$&! !%! !$!& '%&$'&'$%




 &$"$& '$%$"&!$%! !%"-6&$(,+6 &#64
644=6	8A95C<?7C>?6
C>6 	6 36	6 &3+#64 )%&! !%$"&!$% &%""&!  ""&
%- &(&#0$)*4644968B95CCA7CDB6
C?6 6%)36) "**&%3+#64)%$"&!$%( &!$&% !
!!*&("&%-'&($&$&$+&! !<; !%-66
$645==<68=@95>@D=7>@E=6




CA6 6	6 ## $*366- *3+#64! !( &
 &$&! %,  !!"$&(&*- 
  *'* (!$!"&!$%-  !&$
 !'%&!%&!& -6$6$6&6464486	8C95><@>7><@E6
CB6 66 ## $*36 -()*3%6+1#4     '& %%!2&305/841
*!$&&*-&,)%#&$&#,#) &#&04644:6
8@95=>D?7=>E@6







!   &%!!( %-6$6$6&645==:68=B95?EAE7?EBE6
CE6 6&#36!'*+)'$3%6) "**&%4/$$%%! ,%&!!!!&$%-
$&$+) *%
%+## %+&)+&)00*+$*4644568>95=<E7=?<6
D<6 6# %6&.#*" 4$&%&/%#'$%$$%%! ,&'&!$-%#6 $6+45=<:6
5=6









D>5 5) "**&%255%)**&%2+#53($& +%%! ($!  &&.$&	00
%$)!$!' ! "$ "!"!  & +%%12,"$&%&%#'$%
1
2, %&&%&!'$% 12.&#5 -)* +/3755;54=BE7=DB5





5,/&%%5# **3  &$!'&! &!($ &'$%&! .55)%5
*53755854==AC7==D>5
DA5 5)/,#+25),* *2+#53 %%$"&!$ "$&$%&! ! $%&
"!& &!"$!&!!&$! . & %&)$+ *3755:58A<95




++(466...5* 5%+,5,5+.6!# %6# *-$5
DD5 5&)+*%5(% "3'""!$&0(&!$ &)!$%. %)% %36>>:58?94>C?7>EC5
DE5 55&25%/2+#53!"$&(&'+!/!$$&! %% '""!$&




E<5 5 ,3!"$&(%&'+! &'$%&! &!%!$$'%!($+.5$5
%5
&$(,+5 53755958A94=D>?7=D>D5




E>5 55$&#%5'#"&(3&'&!$! %'""!$&(&!$$$%%! .++ *+ *%
&$(,+ %3755958?94=EE7>>>5
E?5 5)%%025)%%02+#53$!&!!&$! !&	 &! !"*%
!&$*&!"$!& %%)&0+$!*+07031 +%'! +2 !4&
$(&(%% !"!!'&!!$$&! 	 &$&! &$* ! %
($ .$5 &#5),*53755=5	8=94BA7CD5
E@5 5)&**)3!  $ '$ &)!$%-$ "%, %%, $&&'$%.,)#
+.&)"*36>==58=94=C7B=5
EA5 5)&.%255	,*&%2+#53!!&  )& '$ &)!$%-" &&! 
 ""&! !*%! &$*&$&! !$&&! !"$!! %.
,)&&$(,+ %375595	4>CA7>E?5
!),*?7*(,(!&(&,*"(%"' +((%,(





FC6 6'*366(-' 3,%64 "!" '!+&&.%'"!" 0"(
%'&!')!'"""!%#%!'&/(&"',(*"%!&"+,*1:	" !
!*(- !)-,*'"' 4311765D>F7D@>6
FD6 6*"&'4!" "%&'&/!"'*'"' 4311268>95B7@?6
FE6 66 %!%!!! %&!!" "%&'%&&"!6'*'"+(5
',*(*"("'(*&,"+'(%-%*"(+,,"+,"+6431156































>>=6 6-'''4)%''!! !" #%&"!&'*!)%&'"! '"&/6
!6*'6+64311465>@D>7>@E?6
///( %& 





666/ // $ /- "##!#"& """"'
&" "!! " ""(// /!#'&//-+**,/
182.65<<065=9/
667/ /! &(%%,/&$!(%,&/- "" !"" "! 
 " $  "!!" !#!" "!(!!$/
//-+**-/1692.:77>0:78</
668/ / ,/$),&/-" """!" "!% "














































































































    % #, # *#% +&'& #" #!$%" " "!%" &%$'#%& # !# ( %
&'%('(%&.&! %#!$%&#"#"$%#'"&%$'#%&&"#','"$%#%!0	". " '
(%%"'*#%'#' #79%"'$%#'"&%$'#%&'&)"#!$%*'%&$''#'%
)#% " $%)" &! %'& '*" !"# &. " "!% *' %&$' '# '%
 ',#&' &"#')',!# &0")&''*&%$'#%&&#*#!$ !"'%'&
")#%)$%"$ #!$#""'" ,&&."&#" ,) ('$%'#"$%#%!"")
&'%('(%1')', "!%&0 & #!$%& #" "#'"&" #")%'" "-,! "'#% '
3$$'&4. " '*# $%#'#!#!'% ' &'& 3  "& " !( '$  &/ "-,!
"'#%& " !( '$  !('"'&40 
" &%" !"#  &! %'&. 	
. 1& & " 1
& & &#* &! % )#%. & # 	. 
. " %#'2 3940  %#'2 3:4.
%#'23<4.1 &3""4."&%$'#%&'&&#*)#%'' &&'"'%#!
"#'%"' (&'%&#)0(&#!#%$%"$ #!$#""'&3>9$%!"#4 &'#
&""'%" " '*,!"#&%&%.&$' $'(%"  &&)%'#"# '
#%" "$(''0
"#')',!# "$%#'"&%$'#%&$%#%!&! %3=608 #("'&
%"4. *  ' $%#%!" $% $%#'" & &'    , )% 0 1& & $%#%! ' &'
#)%  .* #"##(%%#'&%$'#%&$%#%!'*#%&'0	%*$%#)#!$%&#"#
#* &! % 3" %"'4 (%%"' , )   &%$'#% &'& $%) !"# & '# 0 
#" ( '' "  )" &'('#" !"#  &%$'#%& %#! ' %"'  (&'%& &#(  
+$ #%0&&#"&&'"'*'#(%#&%)'#"''* '$%#%!"#!# "#')',















# %  %# 2
3   &$$ $%%$%
 %"&$%  %1%#%$!-70:%% &%%%'%#&%&#0%'%*
% $! 23  , 
   %$  % 0  %#% $! %   &%,
% $% )%#! %2(%%$! $*%%$%$,%$#!% #$%
 % 3  % % 23$( $ %   2%#%3 -
 $$
!!% $&#!% # #!+% ,'#%&$# # ! &$%%#$%' #
$# %#%*2--% $#!% #*3,   
 #% $%# $%# ! &$2--& $ 0& $#'#$%#$#!%$
% #$3-9 , % %#% $#!%  $ $ ! #%% $ %  $#!% - $'#
!&% $#'&$'#*$#!% #$, %$ %#%$#!% %#$
$$ %#%&#',' ((% %  (% %&##%( #-;0=
#' &$
 
$  !# # &$ !!% $#!% #$  % #  %    &%%%' "&0
%'%*   23,8, >, ? &% %# %"&$ $  &$ #% !!# $  %#%
$#!% ( %#* %%#%$"&2$$%$(%$#!% #$3&%#







%%!%$% "&%%%'*)!%* $!!%#&$% !# %2 #, #
#*, #  &#3 %#%$, $# %    %    $  &$   %$
 %)%$'#$#!% #$%$ # $2$3'' !-79 #%* %$
$#!% # $%$ #*    !#!  ! % *$$ 2
3    # !# !#%* %#) &$ % 
$#%'&$-%$%#&$ %*
($%$#
%*!* '#>6B %'#% !#$%% #$%-?#%$$% $#!% #$%$
%% ##%!!%0&!(% &%!&%'#2$  $%$ &%!&%'#
$#%#$ '&!# !#%$%#$%!3- ('#,0$$,% $%(*
&$$#!% # $% 
 ($ % % &$  #$#  # $!!%#&$
,, '#$$  0%&#$-$$$ %#& #%0$$0$$-# #,
% #%#) $$%$  '#7<=$20$$3 &% ( *86#%&#$,%%
$ %#%*# (#%#%  %.!# !#%*$!/$ #*%%&# 
$#$!%% %% %!# !#%*$!-

&*(:2%#&(* ,*+/$$#(! $





	$ * ) ") *% &%*$* ""/ ")) ()%"+* %$  $ * )& - ( &(* +"("/  $*()*  $
#%" $+(*"/0$#"/*)&%(#/*$*+("# $% )18; )"$*-$
$%$2$*+(" $ $*+(" ) ") *% &( $ &" %#&%$$*) *( * (+* %$ ** ( $%*
$))( "/ * #%)* (",$* %$) *% )(  * $*+(" ) $0 $0 &(, %+)"/ ,"%&
&&* )( &*%( )*)# *$%*  " %(+)  $#%")1 
$%(( *%&*+( *+(($*
)**2%2*2(*  $ )(  $  3$ &&* 4 &(%&(* )0 $ *% &%*$* ""/  #&(%, +&%$ *
+(($* ) *+* %$0  $ * ) -%(! - , $#(! 8: &(, %+)"/ &+" ) $ %+( $%," 









$ * +(($* -%(! - ,
$#(!  *%*" % 8:  ($*  $ , +" )( &*%( )*) -( *  )( &*%( )*) +)
"%$ *%  ($* (% "))) 3 41  ()*"/0 *( )( &*%( )*)0 $#"/ 2)") 3""
,() %$)40 	 $ (%*  3"" ,() %$)40 ( ) %$   $"/) ) % &/) %# "
&(%&(* )1@0 8<%$"/02)")$2)")%$) )*%&( $ &"%#&%$$*$"/) )%#%)*"/
*%&%"% " &(%&(* )18;0 8= 
0 &(* % * * ( *%(/ % )( &*%( *)*  ) ) %$ 
*%($"/) )%&/) %# "&(%&(* )18>+(*(#%(0-")%*)**-%)( &*%()*)**
("+"* $,(/ ($*#$$(%#&(*%* ()*) .0$#"/)( &*%()*)%$
*( #$) %$""*(%)** &(%&(* )"+"*&(32	
418? * %$""/0)( &*%(
)*)%$
$"/) )%&/) %# "&(%&(* )- -()+)'+$*"/%$,(*
*%  $ ))%$*=9)+)* *+* %$#*( . 3418@ $""/0-*)*)( &*%(





























Physicochemical and  
substitution matrix 
VARIMAX 10 n/a 20 
FASGAI Physicochemical Factor Analysis 6 84% 20 
MSWHIM 3D electrostatic potential PCA 3 61% 20 
ProtFP (3) Physicochemical PCA 3 75% 20 
ProtFP (5) Physicochemical PCA 5 83% 20 
ProtFP (8) Physicochemical PCA 8 92% 20 
ProtFP (Feature) Feature based Hashing n/a n/a 20 
ST-scales Topological PCA 5 91% 167 
T-scales Topological PCA 8 72% 135 
VHSE Physicochemical PCA 8 77% 20 
Z-scales (3) Physicochemical PCA 3 n/a 87 
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Amino Acid PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 Feature 
Variance Explained 0.43 0.24 0.08 0.06 0.04 0.03 0.03 0.02 n/a 
Total Variance 
Explained 0.43 0.67 0.75 0.81 0.85 0.88 0.90 0.92 n/a 
G -5.70 -8.72 4.18 -1.35 -0.31 2.91 0.32 -0.11 -176196525 
A -0.10 -4.94 -2.13 1.70 -0.39 1.06 -1.39 0.97 1169372512 
C 4.62 -3.54 1.50 -1.26 3.27 -0.34 -0.47 -0.23 892384356 
V 5.04 -2.90 -2.29 1.38 0.06 0.08 1.79 -0.38 -58134849 
L 5.76 -1.33 -1.71 0.63 -1.70 0.71 -0.05 -0.51 -590269326 
I 6.58 -1.73 -2.49 1.09 -0.34 -0.28 1.97 -0.92 -1784790725 
M 5.11 0.19 -1.02 0.15 0.13 -0.30 -2.95 0.50 -188476976 
F 6.76 0.88 0.89 -1.12 -0.49 -0.55 -0.87 1.05 -1561345091 
W 7.33 4.55 2.77 -2.41 -1.08 1.04 0.23 0.59 -816166777 
Y 3.14 3.59 2.45 -1.27 -0.06 -0.29 1.99 0.30 1237879003 
H 0.17 2.14 1.20 0.71 1.16 -0.38 -1.85 -2.79 -1970548995 
T -2.00 -1.77 -0.70 1.02 1.06 -1.20 0.74 1.65 -266397547 
P -3.82 -2.31 3.45 1.00 -3.22 -3.54 -0.36 -0.30 -576206913 
S -4.57 -2.55 -0.67 1.11 0.99 -1.02 0.11 0.65 -1481898440 
D -6.61 0.94 -3.04 -4.58 0.48 -1.31 0.10 0.94 1957532765 
N -4.88 0.81 0.14 -0.14 1.23 -0.65 1.02 -1.94 -1593568836 
E -5.10 2.20 -3.59 -2.26 -2.14 1.35 -0.45 -1.31 558044215 
Q -3.95 2.88 -0.83 0.52 0.90 0.55 -0.08 0.64 -1986194934 
K -4.99 5.00 0.70 3.00 -1.23 1.41 0.19 0.87 268201585 
R -2.79 6.60 1.21 2.07 1.67 0.76 0.00 0.32 1636879004 
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T-scales 26 2 1 8 5 10 5.2 (±1.7) 
ProtFP (3) 27 9 5 2 9 2 5.4 (±1.6) 
Z-Scales (3) 28 3 10 1 3 11 5.6 (±2.0) 
Z-scales (Binned) 30 1 6 7 10 6 6.0 (±1.5) 
Z-scales (5) 31 7 2 3 6 13 6.2 (±2.0) 
BLOSUM 32 6 7 6 12 1 6.4 (±1.8) 
MSWHIM 35 5 12 4 2 12 7.0 (±2.1) 
ProtFP (5) 35 10 4 11 7 3 7.0 (±1.6) 
FASGAI 38 4 9 9 8 8 7.6 (±1.0) 
VHSE 39 8 11 5 11 4 7.8 (±1.5) 
ProtFP (Feature) 42 13 13 10 1 5 8.4 (±2.4) 
ST-scales 45 12 8 12 4 9 9.0 (±1.5) 
ProtFP (8) 47 11 3 13 13 7 9.4 (±2.0) 
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Ki (µM, SEM and LE in parentheses)  
or % displacement at 10 µM 
Most similar 
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Residue 89 100 101 102 103 106 118 162 169 179 181 188 
1 A L K K K V V S E V Y Y 
2          F C  
3           C  
4     N      C  
5  I   N        
6  I   N     I C  
7 S  P R   I    C  
8   P          
9     N        
10  I           
11        K    L 
12   E  N        
13             





 #$!" "! #  "# &! # ( "  !!(  69
("!!#"#!#'#"*45#$""$
$!#	+()# !# !!#"&!%!# # ' #
!!(  #$!" & &! # $"  # +  " &! %!# #  '











$" ! %#&! 	  13) #$ # !$! 3&" " #! # " 
"& ## 13 !%" ##! !#(+48) 49 13)  #!"# # 3) #" # $# ## #











190 203 207 210 211 214 215 219 227 234 245 138 (b) Mean pEC50 
pEC50 
(sd) n 
G E Q L R L T K F L V E 8.3 0.6 451 
6.9 0.7 259 
7.6 0.6 444 
7.5 0.7 443 
7.4 0.8 429 
F G 6.0 0.6 316 
A V E W F Y N I 6.5 0.6 99 
6.9 0.7 147 
8.3 0.6 222 
7.9 0.7 252 
7.5 0.7 257 
8.0 0.6 242 
C I 7.4 0.8 244 
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(Full plot) R02 0.88 0.69 0.69 0.31 0.38 0.04 
(Full plot) RMSE 0.50 0.62 0.57 0.96 0.90 1.6 
(Sequence Outliers) R02 0.88 0.65 0.52 0.32 0.32 < 0.00 
(Sequence Outliers) RMSE 0.50 0.39 0.52 1.4 0.57 2.3 
(Compound Outliers) R02 0.88 0.56 0.65 0.39 0.30 0.19 
(Compound Outliers) RMSE 0.50 0.65 0.64 0.72 0.87 1.18 
(Outliers) R02 0.88 0.61 0.59 0.36 0.31 < 0.00 
(Outliers) RMSE 0.50 0.52 0.58 1.1 0.72 1.7 
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3-NN (cmpd) 10-NN (both) 10-NN (target) 
10-NN 





0.21 0.41 0.21 0.28 0.40 0.21 0.28 
1.2 0.90 1.3 1.2 0.90 1.2 1.2 
< 0.00 0.32 0.15 0.03 0.32 0.22 0.020 
1.68 0.57 1.9 1.7 0.57 1.8 1.7 
0.18 0.36 0.49 0.33 0.38 0.54 0.35 
1.1 0.86 0.90 0.93 0.86 0.82 0.92 
0.08 0.34 0.32 0.18 0.35 0.38 0.19 
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(Activity and Model) 
All 326 8.39 (± 0.61) 8.53 (± 0.73) 0.14 
1 365 9.16 9.55 0.39 
2 221 8.19 8.38 0.19 
3 79 8.71 8.81 0.10 
4 321 8.83 8.79 0.04 
5 321 9.12 8.73 0.39 
6 221 8.01 7.93 0.08 
7 364 untested 7.50 n/a 
8 221 untested 8.42 n/a 
9 365 untested 9.43 n/a 
10 326 untested 9.23 n/a 
11 151 9.05 8.86 0.19 
12 321 untested 9.29 n/a 
13 100 9.06 8.87 0.19 
14 79 9.51 9.62 0.11 
   Average 0.18 
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(Activity and Model) 
All 109 5.85 (±0.54) 5.82 (±0.66) 0.03 
1 248 6.09 6.01 0.08 
2 109 untested 4.87 n/a 
3 422 untested 5.78 n/a 
4 84 5.84 5.67 0.17 
5 84 5.65 5.54 0.11 
6 109 4.60 4.06 0.54 
7 439 5.01 5.20 0.19 
8 84 4.74 5.20 0.46 
9 248 untested 5.96 n/a 
10 181 5.82 6.01 0.19 
11 181 5.42 5.61 0.19 
12 109 5.90 6.09 0.19 
13 181 5.11 5.29 0.18 
14 181 5.62 5.81 0.19 
   Average 0.21 
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RMSE (Log units) R02 
RMSE Sequence 
only (Log Units) R0
2 Sequence only Grouping 
0.66 (±25) 0.41 (± 0.19) 0.80 (± 0.29) 0.22 (± 0.41) Drug (average) 
0.65 0.54 0.75 0.56 PI (Class) 
0.59 0.64 0.67 0.66 APV 
0.67 0.57 0.83 0.50 ATV 
0.80 0.39 0.79 0.49 DRV 
0.62 0.54 0.76 0.59 IDV 
0.65 0.60 0.83 0.67 LPV 
0.63 0.49 0.73 0.48 NFV 
0.63 0.52 0.76 0.57 SQV 
0.53 0.41 0.55 0.42 TPV 
0.85 0.28 1.3 0.00 NNRTI (Class) 
0.93 0.39 1.1 0.10 ETR 
1.5 0.12 1.8 0.00 EFV 
0.72 0.00 0.95 0.00 NVP 
0.53 0.51 0.68 0.27 NRTI (Class) 
0.67 0.49 0.83 0.31 3TC 
0.41 0.46 0.53 0.15 ABC 
0.59 0.45 0.75 0.20 AZT 
0.45 0.27 0.54 0.00 D4T 
0.42 0.35 0.51 0.10 DDI 
0.65 0.51 0.90 0.20 FTC 
0.43 0.36 0.59 0.00 TDF 
0.66 0.42 0.80 0.30 Overall 
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Mutation DLV EFV ETR NVP Average Log FC 
P9T 0.36 1.01 0.65 0.46 0.62 
E79D 0.34 0.55 0.61 0.34 0.46 
K101S 0.38 0.73 0.31 0.44 0.47 
K102Y 0.72 0.53 0.47 0.77 0.62 
S156A 0.8 1.2 0.76 0.67 0.86 
M164L 0.26 0.89 0.51 0.62 0.57 
T216M 0.97 1.47 0.01 0.84 0.82 
Y232H 0.47 0.62 0.36 0.47 0.48 
R307M 0.92 0.14 0.28 0.35 0.42 
Average Susceptibility 0.58 0.79 0.44 0.55 - 
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Mutation 3TC ABC AZT D4T DDC DDI TDF FTC Average Log FC 
I63V* 0.22 n/a 1.07 0.53 n/a 0.52 0.01 0.36 0.45 
I202M* 0.23 n/a 0.73 0.68 0.51 0.57 0.45 0.39 0.51 
R206M 0.90 0.42 0.54 0.01 0.15 0.17 0.24 0.92 0.42 
T216M 0.88 0.51 0.66 0.12 0.20 0.27 0.38 0.94 0.50 
E298K* 0.33 0.43 0.44 0.38 0.65 0.32 n/a n/a 0.43 
Average Susceptibility 0.51 0.45 0.69 0.34 0.38 0.37 0.27 0.65 - 
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Mutation APV ATV DRV IDV LPV NFV RTV SQV TPV Average Log FC 
Q18N 0.55 0.52 0.56 0.61 0.58 0.49 0.56 0.50 0.65 0.56 
V32T* 0.63 0.65 0.07 0.67 0.45 0.67 0.68 0.81 n/a 0.58 
N88G 0.39 0.97 -0.27 0.77 0.18 1.14 0.10 0.49 0.22 0.44 
Average 
Susceptibility 0.52 0.71 0.12 0.68 0.40 0.77 0.45 0.60 0.44 - 
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0.54 (±0.28) 0.56 (±0.27) 0.85 (±0.13) 0.09 (±0.11) 0.06 (±0.09) RefID (average) 
0.45 (±0.33) 0.62 (±0.34) 0.84 (±0.24) 0.11 (±0.20) 0.06 (±0.15) IsolateName (average) 
0.44 (±0.34) 0.62 (±0.34) 0.84 (±0.24) 0.10 (±0.20) 0.06 (±0.15) SeqID (average) 
0.54 (± 0.18) 0.58 (±0.19) 0.83 (±0.10) 0.11 (±0.10) 0.06 (±0.06) Drug (average) 
0.44 0.75 0.85 0.11 0.03 PI (Class) 
0.43 0.74 0.86 0.10 0.04 ATV 
0.37 0.75 0.72 0.28 0.00 IDV 
0.39 0.83 0.91 0.03 0.06 LPV 
0.44 0.76 0.9 0.05 0.04 NFV 
0.44 0.78 0.91 0.05 0.03 RTV 
0.49 0.75 0.88 0.07 0.05 SQV 
0.52 0.38 0.70 0.20 0.02 TPV 
0.68 0.65 0.89 0.05 0.06 NNRTI (Class) 
0.64 0.63 0.83 0.10 0.07 DLV 
0.60 0.70 1.00 0.00 0.00 EFV 
0.76 0.65 0.87 0.04 0.09 NVP 
0.61 0.39 0.79 0.12 0.09 NRTI (Class) 
0.47 0.49 0.85 0.09 0.07 ABC 
0.90 0.56 0.84 0.09 0.07 AZT 
0.41 0.37 0.64 0.12 0.23 D4T 
0.42 0.35 1.00 0.00 0.00 DDC 
0.39 0.41 0.74 0.17 0.10 DDI 
1.01 0.66 0.85 0.00 0.15 FTC 
0.44 0.12 0.66 0.30 0.04 TDF 
0.53 0.65 0.84 0.10 0.06 Overall 
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400* Orthosteric NRTI 8 10,501 72,727 
Reverse 
Transcriptase 400* Allosteric NNRTI 4 10,723 35,249 
Protease 99 Orthosteric PI 9 27,081 180,162 
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Volumetric object: Volume (Å3) 
NNRTI consensus (50 % occupancy) 103 
NNRTI consensus (30 % occupancy) 296 
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PDBCode Group Mutation Drug Class Resolution(Å) 
1DLO a A172K n/l Apo 2.70 
1HMV a n/p n/l Apo 3.20 
1HQE a K103N n/l Apo 2.70 
1QE1 a M184I n/l Apo 2.85 
1N6Q b n/p n/l DNA Bound 3.00 
1RTD b n/p n/l DNA Bound 3.20 
2HMI b n/p n/l DNA Bound 2.80 
1RTH c n/p 1051U91 1051U91 2.20 
1JLQ c n/p 739W94 739W94 3.00 
1VRU c n/p Alpha-Apa Alpha-Apa 2.40 
1EP4 c n/p Capravirine Capravirine 2.50 
2ZD1 c n/p Rilpivirine DAPY 1.80 
2ZE2 c L100I/K103N Rilpivirine DAPY 2.90 
3BGR c K103N/Y181C Rilpivirine DAPY 2.10 
1KLM c n/p Delavirdine Delavirdine 2.65 
1FK9 c n/p Efavirenz Efavirenz 2.50 
1FKO c K103N Efavirenz Efavirenz 2.90 
1IKW c n/p Efavirenz Efavirenz 3.00 
1JKH c Y181C Efavirenz Efavirenz 2.50 
1BQM c n/p HBY097 HBY097 3.10 
1C1C c n/p TNK6123 HEPT 2.50 
1JLA c Y181C TNK651 HEPT 2.50 
1RT1 c n/p MKC442 HEPT 2.55 
1RT2 c n/p TNK651 HEPT 2.55 
1RTI c n/p HEPT HEPT 3.00 
1FKP c K103N Nevirapine Nevirapine 2.90 
1JLB c Y181C Nevirapine Nevirapine 3.00 
1JLF c Y188C Nevirapine Nevirapine 2.60 
1S1U c L100I Nevirapine Nevirapine 3.00 
1S1X c V108I Nevirapine Nevirapine 2.80 
1VRT c n/p Nevirapine Nevirapine 2.20 
2HND c K101E Nevirapine Nevirapine 2.50 
2HNY c E138K Nevirapine Nevirapine 2.50 
1DTQ c n/p PETT1 PETT 2.80 
1DTT c n/p PETT2 PETT 3.00 
1JLC c Y181C PETT2 PETT 3.00 
1HNV c n/p 8TIBO TIBO 3.00 
1REV c n/p 9TIBO TIBO 2.60 
1TVR c n/p 9TIBO TIBO 3.00 
1UWB c Y181C 8TIBO TIBO 3.20 
1JLG c Y188C UC781 UC 2.60 
1RT4 c n/p UC781 UC 2.90 
1RT5 c n/p UC10 UC 2.90 






1RT6 c n/p UC38 UC 2.80 
1RT7 c n/p UC84 UC 3.00 
1S1T c L100I UC781 UC 2.40 
1S1W c V106A UC781 UC 2.70 
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